This paper investigates whether the business press serves as an information intermediary in the capital markets. The press has the potential to shape a firm's information environment by packaging and disseminating information, as well as by creating new information through journalism activities. We examine the impact of the press on firms' information environments during earnings announcements. For a sample of 1,182 medium-sized growth firms with likely information problems and capital needs, we collect 608,296 press articles, which we classify as firm-initiated or press-initiated coverage. We find that greater press coverage reduces the degree of information asymmetry (measured by lower spreads and greater depth) and facilitates more of both small and large trades. Press coverage is also associated with larger stock price and trading volume reactions to the earnings announcement. These results are robust to controlling for a variety of firm characteristics such as size, the presence of other information intermediaries, and the level of firm-initiated disclosures. Our findings suggest that the press serves a role in reducing information problems related to earnings announcements.
Introduction
We investigate whether the business press serves as an "information intermediary" in the capital markets. We use the term "information intermediary" in the sense of Healy and Palepu [2001] : an information intermediary provides information that is new and useful to other parties.
The information may be new and useful due to the fact that it has not previously been publicly released, or it may be new and useful due to the fact that it has not been widely disseminated.
The business press is perhaps the broadest and most widely disseminated of all potential information intermediaries, reaching both sophisticated and unsophisticated investors, as well as managers, regulators, and other market participants. Dyck and Zingales [2002] argue that the media is a mechanism through which information is aggregated and credibly communicated to the public (and across firms). However, if the business press does not add new material information beyond the firm disclosure it disseminates and/or if its information does not reach a broader class of investors than that reached by other information intermediaries, such as analysts, then press coverage will not meaningfully enrich a firm's information environment. Thus, we examine whether the press influences the capital market information environment incremental to both firm-initiated disclosure and other commonly-examined intermediaries, such as financial analysts and institutional investors.
We test for the impact of press coverage on firms' information environments around earnings announcements. We develop hypotheses about the role of the press in influencing the degree of information asymmetry among investors, in stimulating more small investors to trade, and in facilitating block trades. Our hypotheses are based on the conjecture that the business press provides information to market participants through the timely dissemination of firminitiated information to a broad investor base, as well as through the creation and packaging of new information. We focus on earnings announcements because they are a well-defined information event, which allows us to control for "normal" levels of pre-announcement press coverage, firm disclosure, and firm-specific stock market trading characteristics.
We examine press coverage for a sample of 28,979 firm-quarters of 1,182 medium-sized NASDAQ growth firms between 1993 and 2004. We select this sample because we wish to focus on firms that have sufficient cross-sectional variation in the quality of their information environments and capital needs, as well as variation in the intensity of press coverage. By comparison, an examination of the largest NASDAQ firms or firms in the S&P 500 would likely yield the result that all firms had substantial press coverage and rich information environments, irrespective of press coverage (an examination of large firms with intense press coverage would also be problematic due to the fact that our press data must be partially hand-collected). We collect data on 608,296 press articles from the Factiva database. We classify each of these articles as firm-initiated or press-initiated coverage based on the source of the article. This distinction is important to ensure that our press variables capture the impact of the media in creating and disseminating information, rather than the effects of the firms' own disclosure practices. Reflecting the multiple roles of the press, we examine four measures of press coverage: aggregate word count, number of sources, amount of additional information packaged in the articles, and the presence of reporter-generated analysis.
Our results indicate that, ceteris paribus, press coverage has a significant effect on firms' information environments around earnings announcements. We find that greater press coverage during the earnings announcement window is associated with reductions in bid-ask spreads and improvements in depth. These results are robust to controlling for a variety of firm characteristics such as the stock return and volume reaction to the earnings announcement, firm size, firm-initiated disclosures, and the presence of other information intermediaries, such as analysts and institutional investors. Our results also suggest that broad dissemination of information by the press has a bigger impact on information asymmetry than quantity or quality of information provided by the press. These findings are consistent with a press-induced reduction in information asymmetry during the earnings announcement, presumably due to an attenuation of the information advantage of privately-informed investors, reduced incentives of investors to acquire private information, or both.
We also examine the influence of the press on the behavior of small traders and block traders during the earnings announcement period. Controlling for volume changes during the earning announcement period, we find that greater press coverage is associated with a larger increase in the number of both small and large trades, indicating that press coverage facilitates more trading by both types of traders during the earnings announcement. For small trades, these results are consistent with the press providing information to a broader set of investors and triggering more trades. For large trades, these results are consistent with press coverage reducing spreads and increasing depth enough to reduce adverse selection costs and encourage more block traders to execute trades.
Our paper contributes to the literature on information intermediaries by documenting that the business press influences numerous aspects of firms' information environments. Our press coverage variables consistently exhibit incremental effects after controlling for the level of firminitiated disclosure, and for the presence of other information intermediaries, such as analysts and institutional investors. Moreover, the press often has a larger impact on the information environment than the other intermediaries or firm disclosures. These findings suggest that the press is an important information intermediary. 1 The remainder of the paper is organized as follows. Section 2 discusses the roles of the press, reviews prior research, and presents our hypotheses. Section 3 provides a description of our sample and variable measurement. Section 4 presents our results and section 5 concludes.
Hypothesis development

MULTIPLE ASPECTS OF PRESS COVERAGE
The business press has the potential to affect firms' information environments by creating new information through journalism activities, by packaging information from many sources, and by disseminating timely information to sophisticated and unsophisticated investors, managers, regulators, and other market participants.
To illustrate the many roles of the press, we provide the example of Activision Inc.'s disclosures through an earnings announcement period in July 2004 (see the Appendix). First, the press facilitates dissemination of Activision's earnings announcement information. The appendix shows that brief summary releases (80 -260 words) of the key points of the earnings announcement are disseminated through multiple news wire services shortly after the firm releases its 1,993-word full-text earnings announcement on PR Newswire. The press also alerts investors to upcoming scheduled firm disclosures, such as the time of Activision's conference call and the appearance of the CEO on CNBC.
Second, the press packages information together from multiple sources. The appendix shows that the news wires update their reports of the earnings announcement by adding analyst 1 A caveat to our findings is that we do not examine how firm policies and disclosure choices affect press coverage (see, e.g., Bushee and Miller [2007] ). forecast information, price information, and management forecast information as it becomes available. The press also puts together lists of "hot stocks" during the day.
Finally, the press creates new information. In the text of the Reuters article at the end of the day (not reproduced in full), the writer has solicited quotes from management and an analyst on the implications of the earnings announcement. The writer also discusses management's forecasts in the context of industry information to facilitate critical interpretation of the forecast.
These multiple roles suggest the press' potential to increase the amount of information flow in the market, to alert a broader set of investors to breaking news at the firm, and to reduce the level of information asymmetry across investors.
PRIOR LITERATURE
Recently, researchers have begun to investigate the role of the press in providing information to firms' investors, creditors, and other constituencies. Dyck and Zingales [2002] argue that the media is one vehicle through which information is aggregated and credibly communicated to the public (and across firms), and that the media can play a substantial role in reducing the costs of contracting. Dyck and Zingales [2002] and Miller [2006] argue that there is a consumer demand for the investigative reporting role of the media. Zingales [2000] hypothesizes that readers rely on this reporting to form opinions when they believe the information provided is accurate and reliable.
Much of the prior capital markets research on the press focuses on firm-initiated earnings announcement disclosures through press releases.
2 For example, Francis, Schipper, and Vincent 2 Another stream of research on the business press focuses on the press' role in facilitating corporate governance. Miller [2006] finds that the media provides the public with information about accounting fraud, and that the media is more likely to fill a watchdog role for firms with a larger public following, a richer information environment, and where the story is more likely to be sensational and interesting to the public. Dyck and Zingales [2002, 2004] provide evidence in an international setting that the media plays a role in corporate governance and influences firms' behavior. Johnson, Porter, and Shackell [1997] , Louis, Joe, and Robinson [2004] , and Core, Guay, and Larcker [2008] provide evidence on the role of the media in influencing CEO pay.
[2002] document that absolute stock returns around earnings announcements are related to the number and types of comments by officers in firms' press releases. Van Buskirk [2006] documents that absolute returns and abnormal volume around earnings announcements are greater when firms provide more words in their earnings press release. Further, he finds that a greater number of words in the press release is associated with lower bid-ask spreads and greater depth. Kross, Ro, and Schroeder [1990] document that the accuracy of analysts' forecasts is greater for firms with higher levels of press coverage in the Wall Street Journal. Chan [2003] examines the predictability of stock returns following news headlines and draws inferences about investors' behavioral biases in responding to news events. Frankel and Li [2004] find an unexpected positive association between the number of news articles and various proxies for information asymmetry including the bid-ask spread. We extend these studies by examining separately the impact of firm-initiated disclosure from the role of the press in disseminating and interpreting such disclosure.
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Our study is similar in spirit to research on the information intermediary role of analysts and institutional investors in providing information to market participants. For example, Lobo and Mahmoud [1989] document that stock price variability at earnings announcements is smaller for firms with greater analyst following. Potter [1992] examines whether institutional investors provide a similar informational role, but does not find confirmatory evidence. In contrast, ElGazzar [1998] provides evidence that price reactions around earnings announcements are smaller for firms with greater institutional ownership, a result interpreted as being consistent with institutional investors providing information to the market through trading, or alternatively drawing out voluntary firm disclosures. Brennan and Subramanyam (1995) show that greater 3 A notable exception is Dyck and Zingales [2003] , who examine whether the press mimics the firm's decision to report street earnings or GAAP earnings first in its press release. They find that the market reaction is stronger to the measure reported first in the press. analyst coverage leads to less information asymmetry, and Yohn [1998] finds that bid-ask spreads are smaller around earnings announcements for firms with greater analyst following, a finding consistent with analysts providing information that reduces information asymmetry.
Similar to this work on analysts and institutional investors, we focus on the impact of the press on the information environment around earnings announcements. This setting ensures that every firm has an information event and allows us to use pre-announcement coverage as a control for "normal" levels of press coverage, firm disclosure, and stock market trading for the firm, which reduces the potential influence of correlated omitted variables.
HYPOTHESES
Our first hypothesis examines the influence of the press on information asymmetry among investors. Diamond and Verrecchia [1991] show that more informative disclosures reduce the information advantage of privately informed traders, thereby reducing information asymmetry. The intuition is that information disclosures substitute for private information gathering and, therefore, lower information asymmetry. In our setting, if traders anticipate greater press coverage for a firm, they will see less advantage to gathering similar information.
Moreover, if press coverage disseminates information to a broad group of traders who would not otherwise have the information, it will serve to reduce the information advantage of the informed traders, thereby lowering adverse selection and information asymmetry. Alternatively, Kim and Verrecchia [1994] provide a model in which greater disclosure increases information asymmetry by allowing investors to differentially exploit their advantages in processing information during a short window. In this case, press coverage around the earnings announcement could exacerbate adverse selection and increase information asymmetry. However, it is likely that this effect is more pronounced in the presence of sophisticated market participants that possess idiosyncratic private information. In section 4.4, we condition the effect of the press on the presence of other information intermediaries, which provides a clearer test of this effect.
H1:
Greater press coverage during the earnings announcement period lowers bid-ask spreads and increases depths during the earnings announcement period.
Our second hypothesis examines the influence of the press on the behavior of two specific types of traders-small traders and block traders-during the earnings announcement period. These tests provide additional evidence on the role of the press in disseminating information to a broad set of investors and in reducing the potential adverse selection costs of block trades. Bushee, Matsumoto, and Miller [2003] show that firms hosting conference calls that are open to all investors experience a significantly greater increase in the number of small trades during the call period than firms that restrict access to the call to select analysts and institutional investors. This evidence suggests that small investors are more likely to trade when they receive direct access to information. If the press is effective at disseminating information to a broad set of investors, we expect that the number of small trades during the earnings announcement period will be positively related to the level of press coverage during the earnings announcement, controlling for any change in overall trading volume. Second, Stoll and Schenzler [2006] document that over 55% of trades greater than 10,000 shares occurred outside of the spread on the NASDAQ in 2002. Moreover, Hasbrouck [1991] finds that large trades cause spreads to widen. These findings suggest that investors are more likely to execute block trades when spreads are narrower and depth is larger to reduce the price impact of their trades. If greater press coverage reduces the level of information asymmetry during the announcement, we expect that it should also impact the number of large trades executed during the earnings announcement window, again controlling for changes in overall trading volume.
We state these hypotheses as follows:
H2:
Greater press coverage in the earnings announcement period increases the number of small and large trades during the earnings announcement period, ceteris paribus.
Sample Selection and Variable Measurement
SAMPLE SELECTION
We obtain our data on press articles from the Factiva database. We use the Factiva indexing codes to find all articles for the firm and retrieve only the header information, which can be converted to a machine-readable format. Factiva data must be hand-collected and only allows 100 articles to be downloaded at a time, which imposes prohibitive costs to obtaining a universal sample of press articles. Consequently, we choose to limit our sample selection to a set of firms for which information asymmetry is likely to be an important issue and for which we expect significant cross-sectional variation in press coverage. First, we restrict our sample to NASDAQ firms. These firms are generally smaller and less followed by analysts than NYSE firms. Moreover, restricting our sample to one exchange removes any effects of exchange listing on dependent variables such as spread and depth (see Van Buskirk [2006] ). Second, we require that firms be publicly traded during 1998. We select this date because intensive Factiva business coverage begins in about 1993 (see, e.g., Core, Guay, and Larcker [2008] ), providing us with six years of potential coverage before and after 1998. We choose a date in the middle of the Factiva data coverage period to ensure a representative sample and the longest possible timeseries of data for our firms. Selecting firms in 1993 would have biased the sample toward larger firms, as Factiva coverage was less comprehensive initially (see figure 1) , and would have imposed a significant survivorship bias on the coverage data in later years. Selecting firms in 2004 would have also biased the sample toward more successful firms as there would be no firms that had failed in the sample.
Next, we require that the sample firms have CRSP and Compustat data for fiscal year 1998. Because we focus on information asymmetry around earnings announcements in our study, we also require firms to have at least one quarterly earnings announcement date on Compustat in 1998. We then restrict the sample to mid-sized NASDAQ firms. We rank the firms by market value on December 31, 1998 and eliminate the largest and smallest 20% of the distribution. We eliminate the largest 20% because these firms have extremely high levels of press coverage, which would impose high data collection costs (e.g., Microsoft had 24,550 articles on Factiva in 1998). We eliminate the smallest 20% because these firms likely have extremely low levels of press coverage (see, e.g., Bushee and Miller [2007] ). Finally, to concentrate on firms with high expected information asymmetry, we rank the firms based on their market-to-book assets ratio (as a proxy for growth opportunities and information asymmetry), and select the 50% of the sample with the highest market-to-book assets ratios. This selection process yields a sample of 1,257 medium-sized NASDAQ firms with high market-tobook assets ratios.
We examine earnings announcements for firm-quarters in the period 1993 to 2004. When we restrict the sample to firm-quarters with valid Compustat quarterly earnings announcement dates and with CRSP stock price data at the fiscal quarter-end date, we obtain a sample of 37,626 firm-quarter observations on 1,257 firms.
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Because our research design requires computation of an earnings surprise, we require that each firm-quarter have Compustat and CRSP data for the fiscal quarter one year before. We further require that, for each firm-year, the number of 5 We eliminate fiscal quarters when the quarterly earnings announcement date as reported on Compustat is later than the next quarter's earnings announcement date or earlier than the fiscal quarter end, since these seem likely to be recording errors.
shareholders and employees are available in Compustat. We also require CRSP daily return data through two days after the earnings announcement date. These requirements yield a final sample of 1,182 firms and 28,979 firm-quarter observations. Finally, we merge the Factiva business press data with the CRSP and Compustat data.
We match the articles' publication dates with trading dates, either in the firms' earnings announcement windows or in pre-earnings announcement windows that we define below. When an article occurs on a non-trading day (Saturday, Sunday, or holiday), we assign it to the next trading day. There are 608,296 press articles for this sample. The sample consists of 27,077 firm-quarter observations with more than one article and 1,902 firm-quarter observations with no articles. Figure 1 shows the number of firms with and without press coverage for each quarter during the sample period. The sample peaks in 1998-1999 due to our requirement that the firms be publicly traded as of December 31, 1998. Most of the firm-quarters with no Factiva coverage occur early in the sample. To ensure that our results are not biased by changes in coverage over time, we perform all of our regressions on a firm-quarter basis (this procedure also ensures that our standard errors are robust to cross-sectional correlation in the data).
INFORMATION ENVIRONMENT MEASURES
We test our hypotheses about the effect of the press on firms' information environments by examining the relation between the amount of press coverage and bid-ask spreads, market depths, and the number of small and large trades during the earnings announcement period. For each of these variables, we compute abnormal values by subtracting the value of the variable during the pre-announcement period from the event-period level because we expect that these variables vary across firms for economic reasons other than press coverage; thus, the firm serves as its own control for the level of these variables. We define the earnings announcement window (the EVENT period) as the three trading day period surrounding the earnings announcement date; that is, the day before the announcement, the announcement day, and the day after the announcement. 6 The pre-earnings announcement window (the PRE period) is defined as the trading days two days after the previous announcement through two days before the current announcement. When the previous EVENT period is not available, we set the PRE period to be 62 trading days prior to the EVENT period.
We measure abnormal bid-ask spread (ABN_SPREAD) as the EVENT period average daily spread minus the PRE period average daily spread. The daily spread is the average of each quote's spread, which is calculated as the difference between an offer price and a bid price divided by the midpoint of the offer and bid price. We measure abnormal depth (ABN_DEPTH) as the log of the EVENT period average daily depth minus the log of the PRE period average daily depth. The daily depth is the average of each quote's depth, which is calculated as the sum of the dollar offer size and the dollar bid size. We obtain spread and depth data from the TAQ database.
We define small trades as trades with a dollar value less than $5,000 and large trades as trades with a dollar value larger than $30,000.
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To reduce the correlation between trade sizes and price movements, we use the largest round-lot size less than or equal to the given dollar threshold, computed using the price at the beginning of the day (Bushee, et al., 2003) . We measure the abnormal number of small trades (ABN_PSMALL) as the EVENT period sum of the 6 We also estimated all of our analyses using a five-day window around the earnings announcement and found virtually identical results for our press coverage variables.
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To remove erroneous quotes, we first choose quotes with a positive spread between 9:30 am and 4:00pm, and remove quotes with spreads higher than 90% of the mid-point price, following Manzler [2005] . Depths are calculated with the same quotes used to calculate spreads. daily frequencies of small trades minus the sum of the daily frequencies of small trades in the three trading days prior to the EVENT period, divided by the EVENT period sum of the daily frequencies of small trades. We follow Bushee et al. [2003] in using the three trading days before the EVENT period as a control period. Similarly, we measure the abnormal number of large trades (ABN_PLARGE) as the EVENT period sum of the daily frequencies of large trades minus the sum of the daily frequencies of large trades in the three trading days prior to the EVENT period, divided by the EVENT period sum of the daily frequencies of large trades. We obtain trade data from the TAQ database.
BUSINESS PRESS COVERAGE MEASURES
The Factiva database contains both firm-initiated disclosures on press release wires and press-initiated articles on news wires and in publications. We attempt to identify firm-initiated news releases and use them to control for the effect of firm-initiated disclosure on changes in the information environment. Similar to Bushee and Miller [2007] and Core et al. [2008] , we assume that all articles carried on press release wires (through which firms can directly disclose information) are firm-initiated disclosures. These wires include PR Newswire, FD Newswire, and Business Wire. All other articles are considered press-initiated, because news wires such as Reuters, Dow Jones, and the AP, as well as traditional publications, exercise editorial control over their content.
9 However, when there is no press release wire article available on an earnings announcement day, we consider the maximum word count article to represent the firm-initiated disclosure on that day, instead of press-initiated coverage.
We proxy for the amount of firm-initiated disclosure around the earnings announcement (ABN_FIRMDISC) using the average of the daily maximum word counts of press release articles 9 Some articles on the press release wires are not firm-initiated (e.g., an investor relations firm announcing that it has been retained by the firm as a client). However, because we proxy for the level of firm-initiated disclosure using the maximum word count press release, such press releases should have little effect on our proxy. during the EVENT period less the same measure computed in the PRE period. Subtracting the PRE period value controls for cross-sectional differences in the "normal" level of firm disclosure.
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Because conference call transcripts often repeat the entire text of the earnings announcement press release, using the daily maximum word count reduces the chance that we double-count firm disclosure.
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Our primary variables of interest relate to press-initiated coverage. We examine four aspects of press-initiated coverage to capture the amount and type of information the press provides, as well as the breadth of dissemination of the information. First, we examine the abnormal total word count (ABN_WC) of press articles as a general proxy for the total amount of information provided by press coverage. ABN_WC is defined as the EVENT period average of the daily sum of word counts of press-initiated articles less the analogous measure in the PRE period.
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Second, we count the number of unique sources (ABN_SRC) that cover a firm as a measure of the breadth of dissemination of information by the press. ABN_SRC is the EVENT period average of the daily counts of unique press sources less the analogous measure in the PRE period. Third, we use Factiva codes for the different topics included in the press articles (e.g., news related to governance, product markets, capital markets, legal issues, forecasts, analyst recommendations, etc.) to create a proxy for how many different types of information the press packages together in its coverage of the firm (ABN_ADDINFO). ABN_ADDINFO is defined as the EVENT period sum of the number of Factiva codes for the additional information, divided by the period length, less the analogous measure in the PRE period. Fourth, we use Factiva codes 10 For each variable using Factiva data, we take the log of one plus the measure to reduce the skewness of the distribution and to incorporate zero coverage observations into the sample.
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As discussed below in section 4.3, we also considered a number of other proxies for firm-initiated disclosure. None of these alternative proxies affect the sign or significance of our press variables.
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The amount of information can also be proxied by the number of articles. This measure is highly correlated with the word count (0.85 in the EVENT period and 0.81 in the PRE period). We find very similar results when we use the number of articles instead of the word count.
for whether the reporter has added his or her own analysis, opinion, or interviews to the press articles to proxy for the degree to which the press creates new information (ABN_ANALYSIS).
ABN_ANALYSIS is the EVENT period sum of the number of articles that have author by-lines and the sum of the number of Factiva codes for analysis, opinion, editorial content, detailed content, or interviews, divided by the period length less the analogous measure in the PRE period.
FIRM CHARACTERISTICS AND CONTROL VARIABLES
We control for a number of firm and industry characteristics that prior work shows to be associated with information asymmetry. These controls also represent other possible determinants of the change in the firm's information environment around earnings announcements.
We expect that the abnormal return and trading volume around the earnings announcement could be related to changes in information asymmetry. Therefore, we control for abnormal returns and trading volume in our tests. We measure the absolute abnormal return (ABS_ABN_RET) as the absolute value of the difference between a firm's cumulative return and the cumulative equal-weighted market return during the three-day EVENT period around the quarterly earnings announcement (see table 1 for detailed variable definitions). We measure abnormal trading volume (ABN_TURN) as the EVENT period market-adjusted share turnover minus the PRE period market-adjusted turnover, where turnover is the period average of daily dollar volume deflated by the period market capitalization.
13 Both of these variables are constructed using CRSP data.
We proxy for the firm's overall information environment using firm size (LNMV), defined as log of the market value of equity on the quarter-end date, analyst following 13
Measuring "trading volume" as turnover is common in the literature (Bamber, Barron, and Stober [1997] , Chae [2005] ). We also estimated our results using the difference in undeflated dollar volume between the EVENT and PRE periods, and the difference in logged (deflated and undeflated) dollar volume, and found similar results.
(LNANALYST), measured as the log of one plus the number of analysts, and the percentage of institutional ownership (INST_HOLD). LNANALYST and INST_HOLD are measured at the most recent available date prior to the announcement. We also include the prior quarter stockreturn volatility (Qt1_VOLAT), defined as the annualized standard deviation of the daily stock returns, and the daily average share turnover in the prior quarter (Qt1_TURN). We control for growth opportunities using the book-to-market assets ratio (BTM).
To control for the information content of the earnings announcement, we measure the absolute value of the earnings surprise (ABS_ESURP) using (1) 14 The earnings surprise is divided by the price at the end of the prior year's fiscal quarter. Finally, we control for industry-specific variation in the information environment variables using 48 industry classification dummy variables (Fama and French [1997] ).
As additional controls in the ABN_SPREAD and ABN_DEPTH models, we include the log of quarter-end stock price (LNPRC) (Yohn [1998] , Van Buskirk [2006] ) and Qt1_DEPTH (Qt1_SPREAD), defined as the prior quarter average of daily depth (spread). The latter variable controls for the idea that market makers can protect themselves against information asymmetry by increasing spreads or reducing depths, and they can offset a change in spreads with a change in depths in the opposite direction (Yohn [1998] ). 14 We use the I/B/E/S forecast error for 53% of the sample observations, the First Call forecast error for 7%, and the seasonal random walk error for 40%. As a robustness check, we estimate all of our regressions using only the seasonal random walk forecast error. The results using these alternative approaches for both the press coverage variables and earnings surprise variables are virtually identical to the tabulated results.
Finally, in our model for the determinants of press coverage (discussed in section 4.2), we proxy for the firm-specific demand for press coverage using proxies for the size of two major stakeholder groups. We proxy for the demand for press coverage by employees using the number of employees (LNEMPLOYEE), defined as the log of the fiscal year-end number of employees, and the demand for press coverage by shareholders using the number of shareholders (LNOWN) defined as the log of the fiscal year-end number of shareholders. These variables are also used as instruments to test for endogeneity in our main analyses. Table 1 provides descriptive statistics for the variables used in our analysis. In panel A, we report descriptive statistics on the abnormal press coverage and firm disclosure variables. In all but one case, the mean and median abnormal press variables are positive, indicating that the press provides deeper coverage, more analysis, and greater dissemination around earnings announcements than in pre-announcement periods. The one exception is the negative median value for ABN_ADDINFO, which suggests that there is a narrower range of information provided in press articles during earnings announcement windows for the median firm. The mean and median values of abnormal firm disclosure are positive, and large in magnitude, reflecting the fact that firms' earnings announcement press releases often include disclosures of summary financial statements and/or complete transcripts of conference calls (see the appendix for an example).
Descriptive Statistics and Results
DESCRIPTIVE STATISTICS
In figure 2, we provide more detail on the press coverage variables, showing the unlogged levels in the PRE and EVENT periods by fiscal quarter. The figure shows a small trend to more firm disclosure and more press coverage over the course of the fiscal year. The figure also shows that the mean values for number of press sources during earnings announcements is around 0.65, which represents two unique media outlets per day providing coverage during the earnings announcement. The mean values for counts of additional information and analysis articles are fairly low, suggesting a skewed distribution in which many firms receive a small amount of press coverage around earnings announcements, and an even smaller amount (often zero) in the PRE period.
Panel B of table 1 reports descriptive statistics for the dependent variables used in our tests. First, the table shows that we lose observations for some of the dependent variables, which is due to missing PRE period data and missing TAQ data. The mean abnormal spread is effectively zero and the mean abnormal depth is negative, suggesting that on average the earnings announcement does not significantly lower information asymmetry. The mean and median abnormal numbers of small and large trades are positive, indicating a higher level of overall trading activity during the earnings announcement window. Note that the sample size for the abnormal number of large trades is 25% smaller, reflecting the fact that many earnings announcement periods have no trade sizes larger than $30,000.
Panel C shows the control variables for firm characteristics. Not surprisingly, the mean and median abnormal stock return and volume measures are positive, indicating that stock returns typically respond to earnings announcements, and that a higher level of trading activity exists during the earnings announcement window. As expected based on our sample selection criteria, the sample firms tend to be mid-sized firms; the mean market value and price per share are $166 million and $11.23, respectively. The sample firms are also generally not widelyfollowed by analysts and institutional investors. The mean number of analysts is 2.4 and the mean percentage of institutional ownership is 29%, which compares to 5.3 and 39%, respectively, for Walther's [1997] broader sample of firms. Thus, these firms likely have weak public information environments and significant information asymmetries among investors, providing a powerful setting to examine the role of the press. Table 2 reports correlations among the variables used in the analysis. The abnormal word count and abnormal source press variables are highly correlated with each other (r = 0.74), suggesting that it may be difficult to separate a dissemination effect (number of sources) from a quantity effect (word count). ABN_ADDINFO and ABN_ANALYSIS are significantly correlated with each other as well as with the word count and source variables. The word count and source variables are also positively correlated with the firm-initiated disclosure variable, but to a lesser magnitude (r < 0.39), suggesting that press coverage is not solely determined by the volume of firm disclosure. The press variables exhibit small correlations with firm size, analyst following, and institutional investors, indicating that press coverage around an earnings announcement is not merely proxying for some other aspect of firms' information environments.
DETERMINANTS OF ABNORMAL PRESS COVERAGE
The coverage decisions of the press are not exogenous, but rather are expected to be a function of their incentives to write articles about a given firm. These incentives include consumer demand for the investigative reporting role of the media, and for some media outlets, a demand for interesting or entertaining stories. The general determinants of press coverage are not yet well understood. Therefore, we first provide descriptive evidence on the determinants of abnormal press coverage around earnings announcements, including whether abnormal press coverage is associated with abnormal stock price or trading volume reactions. There are at least two reasons to expect this association. First, the press could make an ex post decision to provide more coverage when the initial stock price or volume reaction is large, leading the initial price and volume reactions to be a determinant of abnormal press coverage. Second, for similar reasons, press coverage could reflect the information in firm disclosure and in earnings surprises.
To provide insight into how abnormal EVENT press coverage varies across firms, we regress each of the four proxies for press-initiated coverage on the firm characteristics reported in panel C of table 1. These regressions are reported in table 3. We estimate regressions for each fiscal quarter in the sample period and report the mean coefficients across quarters, with significance tests based on the distribution of the quarterly regression coefficients (Fama and MacBeth [1973] ). We adjust the standard errors for autocorrelation using the Newey and West [1987] procedure with four lags. We also use this model for abnormal press coverage to test whether press coverage is exogenous in our main tests of information asymmetry.
We find that press-initiated coverage around earnings announcements exhibits a consistent positive association with firm disclosure. Press coverage is also positively associated with abnormal returns and trading volume during the announcement period, but not the magnitude of the earnings surprise. This finding suggests that the press views the magnitude of market reaction as more "newsworthy" than the magnitude of the earnings surprise. Also, this finding is consistent with press coverage having some influence of the return and volume reaction, but, of course, no influence on the size of the earnings surprise.
Press coverage is also greater around earnings announcements for firms with greater analyst following and number of employees. Interestingly, larger firms (as measured by market value) are covered by a greater number of sources and have more articles with additional information, but have fewer abnormal words of press coverage during the announcement period, which is likely due to a higher level of coverage in the PRE period. Finally, high-growth firms (i.e., low BTM ratios) experience greater word count and dissemination than low-growth firms, but low-growth firms have more additional information included in their press coverage.
RESULTS
We examine the impact of press coverage on firms' information environments by estimating a series of regressions of the information environment characteristics (spread, depth, small trades, and large trades) on the press coverage variables, firm-initiated disclosure proxies, and control variables. This relation has a clear causal link because it is unlikely that press coverage during an earnings announcement is influenced by changes in spreads or small trade sizes. Unlike a large initial price or volume reaction, which the press often cites in its coverage, it is difficult to identify clear incentives for the press to increase its coverage of firms with narrowing spreads or a greater frequency of small trades (and we have not seen any anecdotal evidence of this). In addition, we report a Hausman test below that does not reject the hypothesis that press coverage is exogenous in our regression models.
For each dependent variable, we report six models. First, we report benchmark models by regressing the dependent variable on firm-initiated disclosure and on the control variables. 15 Next, we separately estimate the regressions adding each of our four proxies for press-initiated coverage. Finally, we estimate the regressions including all four proxies for press-initiated coverage. We again estimate regressions for each sample quarter and report the mean coefficients across quarters, with significance tests based on the distribution of the quarterly 15 We exclude number of employees (LNEMPLOYEE) and number of shareholders (LNOWN) from the set of controls used in the regressions for two reasons. First, we are unaware of reasons to expect that these variables explain abnormal spreads, depth, small/large trades. Second, as we discuss below, we use these two variables as instruments in a sensitivity analysis that considers the potential endogeneity of press coverage with respect to the dependent variables in these regressions. regression coefficients, adjusted for autocorrelation using the Newey and West [1987] procedure with four lags. Table 4 , panels A and B report results for abnormal spreads and depths during the announcement period, which test the effect of press coverage on information asymmetry.
Column 1 of each table presents a baseline regression that includes the control variables, but not the press coverage variables (also note that we include prior quarter depth as a control in the abnormal spreads regressions, and we include prior quarter spreads in the abnormal depth regressions). Abnormal spreads are positively associated with absolute announcement returns and negatively associated with volume, and abnormal depths are negatively associated absolute abnormal returns and positively associated with volume, consistent with these variables proxying for market-maker holding costs. Abnormal spreads are also positively associated with prior quarter depth and turnover, and negatively associated with prior volatility, stock price, and firm size.
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Abnormal depths during the announcement period are also negatively associated with prior quarter share turnover, and positively associated with prior volatility. Our proxy for firminitiated disclosures is not significantly associated with either abnormal spreads or abnormal depth, suggesting that firm announcements alone have only a limited impact on changes in spreads and depths.
17
In columns 2 through 6, of table 4, we test Hypothesis 1, which predicts a relation between press coverage and information asymmetry. In columns 2 and 3 of panel A, we find that 16 We note that analyst following and institutional ownership are not strongly related to abnormal spreads. However, these variables are all significantly associated with the level of spreads during the earnings announcement in a direction consistent with prior work; i.e., analyst following is negatively associated with the level of spreads, and institutional ownership is positively associated with the level of spreads (e.g., Yohn [1998] ). 17 It is possible that the lack of significance stems from a weak proxy for firm disclosure. To address this concern, we also consider a number of other proxies for firm-initiated disclosure: the average daily word count, the average daily maximum word count from each unique source, the maximum word count of any article during the period, and the average number of unique sources. In untabulated tests, we include all five proxies in the table 4 regressions, and alternatively include a firm-disclosure factor comprised of these variables. None of these alternative proxies affect the sign or significance of our press variables. press coverage, measured as either abnormal word count or sources (ABN_WC and ABN_SRC) is significantly negatively associated with abnormal spreads, suggesting that the press effectively reduces information asymmetry during the earnings announcement period. In columns 4 and 5, we find that our proxies for the extent to which the press provides information and analysis beyond the basic facts of the earnings announcement, ABN_ADDINFO and ABN_ANALYSIS, are not significantly associated with abnormal spreads. When all of the press variables are included in the regression together (column 6), we find that the abnormal number of sources remains significantly associated with spreads whereas abnormal word count does not. 18 This result suggests that dissemination of information to a broad group of investors is a more important role for the press than the quantity or quality of information provided to investors.
The results in table 4, panel B, when abnormal depth is the dependent variable, are similar to those in panel A. Specifically, press coverage, measured as either abnormal word count or sources (ABN_WC and ABN_SRC), is significantly positively associated with abnormal depth, again suggesting that the press effectively reduces information asymmetry during the earnings announcement period. Further, our proxies for the extent to which the press provides information and analysis are not significantly associated with abnormal depth, and when all of the press variables are included in the regression together, the abnormal number of sources remains significantly associated with depth whereas abnormal word count does not. Overall, the finding that the press significantly reduces information asymmetry, whereas analysts and the level of firm disclosure have weak effects, suggests that the timely and broad dissemination of 18 The fact that only ABN_SRC is significant when ABN_WC and ABN_SRC are included in the regression together must be interpreted with caution given the high correlation between the two variables (see table 2). As a check, we attempted to mitigate this correlation by forming quintiles based on both ABN_WC and ABN_SRC and adjusting ABN_WC (ABN_SRC) by the mean level of ABN_WC (ABN_SRC) in the firm's quintile of ABN_SRC (ABN_WC). In this case, both ABN_WC and ABN_SRC are positive and significant, suggesting that both quantity and dissemination affect a firm's information environment. information facilitated by the press is a key underlying driver of the reduction in information asymmetry among investors.
A potential concern with the regressions in table 4 is that press-initiated coverage variables are endogenously determined by spreads and depth. To explore this concern, we perform a Hausman test of endogeneity. We first identify the number of employees and the number of shareholders as instrumental variables for press-initiated coverage. As shown in table 3, these variables exhibit an association with press-initiated coverage, yet are unlikely to be related to abnormal spreads and depth (and this lack of association is confirmed if we include them in the regressions). In untabulated tests, we find that the residuals from the regression of press-initiated coverage on firm characteristics and the instruments are not significantly associated with abnormal spreads and depth around earnings announcements. This analysis suggests that press-initiated coverage is exogenous in the regression of spreads and depth, and the coefficient on the press variables may be interpreted as an increase in the press causing a reduction in information asymmetry (subject to the quality of the instruments). Table 5 , panels A and B present results for abnormal changes in both the number of small trades and the number of large trades during the earnings announcement period. If press coverage increases the breadth of information dissemination, we expect small investors to respond with greater trades. Further, if the press reduces information asymmetry and adverse selection costs around earnings announcements, we expect large investors to respond with greater block trades. As in the prior tables, we first present baseline regressions that include the control variables, but not the press coverage variables. The first column in panel A shows that abnormal changes in small trades are positively associated with abnormal returns and abnormal volume during the earnings announcement, size and the book-to-market ratio; and negatively associated with institutional holdings and prior quarter volatility. The first column of panel B
shows that abnormal changes in large trades are positively associated with abnormal returns and abnormal volume during the earnings announcement, the book-to-market ratio, and institutional holdings and significantly negatively associated with firm size and prior quarter volatility. Firminitiated disclosures have a significant positive impact on small and large trades, both with and without the inclusion of the press coverage variables.
In the remaining columns of panels A and B, we find that press coverage influences the abnormal number of small and large trades. stimulates small trades more than it does large trades. 19 We perform Hausman tests on the analysis in table 5 that are analogous to the sensitivity tests described above for table 4. Specifically, we use the number of employees and the number of shareholders as instrumental variables for press-initiated coverage, and find that the residuals from the regression of press-initiated coverage on firm characteristics and the instruments are not significantly associated with abnormal small and large trades.
Overall, we find strong evidence in support of Hypothesis 2 that greater press coverage is associated with larger increases in the number of both small and large trades, indicating that press coverage facilitates more trading by both types of traders during the earnings announcement.
FURTHER ANALYSIS
The results in tables 4 and 5 provide strong evidence that press coverage enriches the information environment for firms in our sample, on average. In table 6, we provide evidence on cross-sectional variation in the relations between press coverage and the firms' information environments. We construct a proxy for the richness of the information environment by computing a factor score from the following three variables: 1) the firm's analyst following (LNANALYST), 2) the firm's institutional holdings (INST_HOLD), and 3) the firm's market value (LNMV). We combine these variables into a factor instead of incorporating them separately, due to their high correlations with each other (see table 2 ). We define an indicator variable for a rich information environment (HI_INFO) that is equal to one if the factor score is greater than the median, and zero otherwise. We interact this information environment factor, HI_INFO, with the press coverage variables, and estimate the regressions in table 4 with these interactive variables included. For parsimony, the control variables listed in tables 4 are included in the regressions and interacted with HI_INFO, but are not tabulated. As the results in table 6 indicate, the coefficient on the HI_INFO interactions are never significant. Thus, in our sample, the role of the press in affecting information asymmetry does not seem to be affected by the presence of other information intermediaries.
We also examine a number of other possible determinants of cross-sectional variation in the role of the press (not tabled). We create interaction terms based on the nature and magnitude of the news in the earnings announcement, including negative earnings surprises, negative stock returns, above-median absolute earnings surprises, and above-median absolute stock returns. Other than a significant negative coefficient on the interaction between large earnings surprises and ABN_SRC in the spread regression, none of these interaction terms are significant. Thus, in general, the role of the press is not affected by the nature or magnitude of the news in the earnings announcement.
20
Overall, we view the results in table 6 and in the other untabulated interaction tests as providing little evidence that cross-sectional variation in the importance of press coverage is related to firms' information environments or the nature of the news. However, a limitation of these tests is that we have purposely selected a sample of firms that we believe suffers similarly from information problems (i.e., medium-size, high-growth, NASDAQ firms). Therefore, the cross-sectional variation in our sample firms' information environments is muted, thereby reducing the power of these tests. We conclude that press coverage is generally important to the information environment for most of our sample firms.
Conclusion
This paper examines whether the business press serves as an information intermediary and affects firms' information environments around earnings announcements. The press fulfills multiple roles, including broad dissemination of information, packaging information from multiple sources, and creating new information through journalism practices. These multiple roles provide the press with the potential to shape a firm's information environment by increasing the amount of information flow in the market, by alerting a broader set of investors to 20 We also examined two further partitions of the press coverage variables. First, we divided press coverage based on whether it is provided in "major" sources or "non-major" sources (as classified by Factiva). Second, we divided press coverage based on whether it was provided by a press wire service or a non-wire service. In both cases, there were no substantive differences in results between these measures, suggesting that all forms of press coverage serve to impact a firm's information environment.
the breaking news at the firm, and by reducing the level of information asymmetry across investors.
We examine the relation between press coverage and firms' information environment for a sample of 1,182 medium-sized NASDAQ firms over the period 1993 to 2004.
We find that greater press coverage increases public information about firms, reduces the degree of information asymmetry, and facilitates more small and large trades. These results are robust to controlling for a variety of firm characteristics, such as size, the presence of other information intermediaries, such as analysts and institutional holdings, and the level of firm-initiated disclosures. These findings suggest that the press is an independent information intermediary and an important factor in reducing information problems related to earnings announcements.
Our study is subject to a number of caveats. First, our results are based on a sample of mid-sized NASDAQ firms that are more likely to have weak public information environments.
This sample provides a powerful setting to test for the effect of the press, but our results may not be generalizable to samples of large firms with rich information environment or small, neglected firms. Second, we focus our study around earnings announcement periods, which contain a predictable news release and cover a short-window. It is possible that the effect of the press could be stronger or weaker in other less predictable contexts, such as a merger announcement or a change in management. Holding aside these caveats, we find strong and consistent evidence that the press serves an important incremental role in shaping firms' information environments. This Appendix lists the articles in the order they appear on Factiva. We believe that Factiva lists the articles in the order it receives them, rather than in chronological order. Note that the time-stamps are off in some cases. For example, two wires that refer to the earnings release have time stamps that are before the time of the release. Similarly, the transcript of the conference call appears after articles that refer to it because Factiva posted the transcript when it was received. SANTA MONICA, Calif. (AP) -Video game maker Activision Inc. posted a nearly threefold rise in first-quarter earnings Wednesday, fueled by heavy sales volume of its top-selling "Shrek 2" and "Spider-Man 2" games, but issued weak quarterly targets that sent shares sliding in after-hours activity.
APPENDIX -continued Example of Press Coverage for Activision during the Earnings Announcement Period
Quarterly earnings jumped to $12 million, or 8 cents per share, from $4.2 million, or 3 cents, in the year-ago period, topping analyst predictions for earnings of 5 cents per share on revenue of $188.8 million.
Activision's revenue grew 33 percent to $211.3 million from $158.7 million, lifted by a 51 percent rise in U.S. sales to $125.2 million, while international revenue rose 13 percent to $86.1 million.
The company said it expects second-quarter earnings on target with Wall Street estimates of 8 cents per share on revenues of $254 million, but it projected that thirdquarter earnings of 52 cents on revenue of $515 million will fall slightly below current analyst estimates of 54 cents per share. For the fourth quarter, Activision expects to report revenues of $120 million and earnings per share of one penny. Full-year earnings are anticipated at 69 cents per share on revenue of $1.1 billion, in line with estimates.
Shares of Activision fell 2.4 percent, or 36 cents, to $14.55 during after-hours trading on the Nasdaq National Stock Market, after closing at $14.91, down 5.6 percent, or 89 cents, in regular-session activity. This figure presents the number of sample firms for each fiscal quarter. The light bars represent the total number of sample firms and the dark bars represent the number of sample firms with at least on article on Factiva during the fiscal quarter. We restrict our sample to mid-size NASDAQ firms are publicly-traded during 1998 with the requisite CRSP and Compustat data for fiscal year 1998. We rank the firms by market value on December 31, 1998 and eliminate the largest and smallest 20% of the distribution. Finally, to concentrate on firms with high expected information asymmetry, we rank the firms based on their market-to-book assets ratio and select the 50% of the sample with the highest market-to-book assets ratios. This selection process yields a sample of 28,979 firmquarter observations for 1,182 firms, of which 27,077 firm-quarter observations have more than one article on Factiva and 1,902 firm-quarter observations have no articles. As the figure shows, Factiva's breadth of coverage grows over the sample period. All variables are obtained from the Factiva database. The earnings announcement (EVENT) period is from -1 to +1 trading days from the earnings announcement date (Compustat RDQE). The pre-earnings announcement (PRE) period includes trading days between two EVENT periods or up to 62 trading days prior to the EVENT period when the previous quarter's RDQE is not available. ABN_WC is the log of 1 plus the EVENT period sum of word counts for press-initiated articles divided by the period length, minus the log of 1 plus the PRE period sum of word counts for press-initiated articles divided by the period length. ABN_SRC is the log of 1 plus the sum of the daily numbers of unique press sources during EVENT period divided by the period length, minus the log of 1 plus the sum of the daily numbers of unique press sources during PRE period divided by the period length. ABN_ADDINFO is the log of 1 plus the EVENT period count of Factiva news subject codes which we identify as capital market, governance, innovation, legal issues, corporate changes, management issues, marketing, company profile, return, sales, analyst comments and recommendations, or earnings projections, divided by the period length, minus the analogous measure in the PRE period. ABN_ANALYSIS is the log of 1 plus the EVENT period sum of the number of articles that have author by-lines and the count of Factiva news subject codes which we identify as analysis, opinions, editorials, detailed information, or interviews, divided by the period length, minus the analogous measure in the PRE period. ABN_ FIRMDISC is the log of 1 plus the EVENT period sum of the daily maximum firminitiated article word counts divided by the period length, minus the log of 1 plus the PRE period sum of the daily maximum firm-initiated article word counts divided by the period length. All variables are winsorized at 1%. ABN_SPREAD is the EVENT period average of daily spreads minus the PRE period average of daily spreads. ABN_DEPTH is the EVENT period average of daily depths minus the PRE period average of daily depths. ABN_PSMALL (ABN_PLARGE) is the EVENT period sum of the daily frequencies of trades smaller than $5,000 (larger than $30,000) minus the sum of the daily frequencies of trades smaller than $5,000 (larger than $30,000) in the 5 trading days prior to the EVENT period, divided by the EVENT period sum of the daily frequencies of trades smaller than $5,000 (larger than $30,000). Trade frequencies are from TAQ using all trades between 9:30 and 4:00pm except the first trade. We compute the largest round-lot size less than or equal to the given dollar threshold using the price at the beginning of the day and compare it to the size of trades. All variables are winsorized at 1%. ABS_ABN_RET is the absolute abnormal return of the EVENT period. ABN_TURN is the difference between EVENT period TURNOVER and EVENT period market TURNOVER minus the difference between PRE period TURNOVER and PRE period market TURNOVER. TURNOVER is the average of daily CRSP trading dollar volumes divided by the average market value of shares outstanding. The market TURNOVER is the TURNOVER calculated with all stocks in the NASDAQ. ABS_ESURP is the absolute value of (1) the forecast error calculated as mean estimate minus actual EPS divided by the price on t-4 quarter end date from the most recent I/B/E/S consensus forecast prior to the announcement, if available; (2) the forecast error calculated as mean estimate minus actual EPS divided by the price on t-4 quarter end date from the most recent First Call consensus forecast prior to the announcement, if available, when the I/B/E/S forecast is missing; or (3) Qt1_VOLAT is quarter t-1's return volatility calculated as the standard deviation of the log of 1 plus daily return, multiplied by 252 . Qt1_TURN is quarter t-1's TURNOVER minus quarter t-1's market TURNOVER. Qt1_SPREAD is the quarter t-1 average of daily spreads, where the daily spread is the daily average of each quote's spread in the TAQ database. Each quote's spread is calculated as the offer price minus the bid price divided by the midpoint of the offer price and the bid price. Qt1_DEPTH is the log of the quarter t-1 average of daily depths, where the daily depth is the daily average of each quote's depth. Each quote's depth is calculated as (offer size*offer price+ bid size*bid price), where the offer size and bid size are multiplied by 100. The figures tabulated (Qt1_DEPTH) are raw values (in thousands) before taking logs. All variables are winsorized at 1%. This press coverage, control variables, and their interaction terms with HI_INFO. HI_INFO is the dummy variable defined as 1 when the factor formed by aggregating three measures of the information environment (LNMV, LNANALYST, and INST_HOLD) is larger than the median of the factor score, and 0 otherwise. See table 1 for other variable definitions. Control variables and interaction terms with control variables are not tabulated. We estimate 48 quarterly regressions and report the mean coefficients, with t-statistics in parentheses. Fama and MacBeth (1973) standard errors are corrected for autocorrelation using the Newey and West (1987) adjustment with four lags.
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